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(54) INTER-VEHICLE DISTANCE CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To predict the curve radius 
of the forward course of a road even during traveling on 
the road in which curve radiuses frequently change by 
calculating a predicted yaw rate after the passage of a 
specified time based on a yaw rate changing quantity per 
unit time and calculating a predicted curve radius based 
on the predicted yaw rate. 

SOLUTION: An ECU 11 is provided with a speed 
adjusting means 21a, an alarm control means 21b and a 
rotation control means 21c, and a control means 11a for 
calculating a predicted yaw rate two seconds later based 
on a yaw rate changing quantity and a predicted curve 
radius based on this predicted yaw rate is provided in the 
ECU11. Thus, even during traveling on a road in which 

curve radiuses frequently change, the curve radius of the forward course of the road is 
predicted, an alarm is issued with a good timing and a distance from an advance vehicle is 
always properly maintained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Alarm generating means Throttle control means Distance-between-two-cars measurement 
means A rotation means to rotate horizontally this distance-between-two-cars measurement means The 
electro nick control unit which controls the aforementioned alarm generating means and the 
aforementioned throttle control means based on the distance between two cars and the aforementioned 
degree of self- vehicle speed while controlling the angle of rotation of the aforementioned rotation means 
based on the curve radius searched for from the yaw rate sensor, a vehicle speed detection means to 
detect the degree of self- vehicle speed, and a yaw rate and the aforementioned degree of self-vehicle 
speed (ECU) It is the distance-between-two-cars control unit equipped with the above, and based on the 
yaw rate variation per unit time, the prediction yaw rate after predetermined-time progress is calculated, 
and it is characterized by equipping Above ECU with the control means constituted so that a prediction 
curve radius might be searched for based on this prediction yaw rate. 

[Claim 2] The distance-between-two-cars control unit according to claim 1 characterized by equipping 
the control means constituted so that it might ask for prediction YORETO after the aforementioned 
predetermined-time progress the yaw rate of the present time, and by multiplying the yaw rate variation 
per [ for which it asked from the difference with the yaw rate before predetermined-time progress ] unit 
time by the constant, and applying the yaw rate of the aforementioned present time to this from the 
aforementioned present time. 

[Claim 3] The distance-between-two-cars control unit according to claim 2 characterized by equipping 
the control means constituted so that the value which **(ed) the distance between two cars with the 
degree of self-vehicle speed might be made into the aforementioned constant. 

[Claim 4] When the yaw rate of the present time exceeds zero and yaw rate variation is [ under zero and 
a prediction yaw rate ] below zero, While transposing this prediction yaw rate to zero, the yaw rate of 
the aforementioned present time Under zero The distance-between-two-cars control unit according to 
claim 2 or 3 characterized by equipping the control means constituted so that the aforementioned yaw 
rate variation exceeded zero, and this prediction yaw rate might be transposed to zero, when the 
aforementioned prediction yaw rate was more than zero. 

[Claim 5] When a guard flag is stood and the yaw rate of the present time is below zero next, after 
transposing a prediction yaw rate to zero, Or the yaw rhe toe of the present time takes down a left curve 
guard flag, below zero not when yaw rate variation moreover exceeds zero. Moreover, when the yaw 
rate of the present time is more than zero, Or it is the distance-between-two-cars control unit according 
to claim 4 characterized by equipping the control means constituted so that the yaw rate of the present 
time might take down a right curve guard flag, more than zero not when yaw rate variation was 
moreover under zero. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] About a distance-between-two-cars control unit, more, 
this invention predicts the curve radius of a front passage in a detail, and relates to the distance-between- 
two-cars control unit constituted so that the angle of rotation of the rotation means connected with the 
distance-between-two-cars measurement means based on this prediction curve radius may be controlled. 

[0002] 

[Description of the Prior Art] As for the cause of the rear-end collision accident in which a long haul is 
performed, such as a truck and a common passenger car, a dozing off while driving and aimless 
operation of an operator get a majority. When it becomes below the predetermined distance that detects 
the distance between two cars of a self-vehicle and front vehicles now, and has the distance from such a 
situation, while emitting an alarm to an operator, the distance-between-two-cars control unit which 
controls the opening of a throttle valve etc. automatically to maintain the predetermined distance 
between two cars is developed. 

[0003] Drawing 8 is the block diagram having shown roughly this conventional seed distance-between- 
two-cars control unit, and 21 in drawing shows the electro nick control unit (it is described as ECU 
below Electronic Control Unit:). ECU21 is equipped with speed-regulation means 21a which adjusts 
speed through the throttle control means 22, a throttle valve (not shown), etc., alarm control-means 21b 
which generates an alarm through the alarm generating means 28, and roll control means 21c which 
carries out predetermined angle rotation of the distance-between-two-cars measurement means 24 
horizontally through a rotation means 25 to mention later. Moreover, a distance-between-two-cars 
measurement means 24 to measure the distance between two cars of the yaw rate sensor 23 which 
detects the yaw rate (angular rate of rotation) of a self-vehicle, and a self-vehicle and front vehicles is 
connected to ECU21, the rotation means 25 is mechanically connected with the distance-between-two- 
cars measurement means 24, and the distance-between-two-cars measurement means 24 is horizontally 
rotated by the rotation means 25. The thing which measures the distance between two cars based on time 
until the emitted infrared radiation is reflected by front vehicles as this distance-between-two-cars 
measurement means 24 and it returns, or the thing which measures the relative velocity of the 
aforementioned distance between two cars and a self-vehicle, and front vehicles using the emitted 
Doppler operation of an electric wave is used. Furthermore, a vehicle speed detection means 26 to detect 
the degree of self- vehicle speed, and the operation switch 27 operated by the operator when going into 
the automatic control of the distance between two cars are connected to ECU21. The distance-between- 
two-cars control unit 20 is constituted including these ECUs21, the throttle control means 22, the yaw 
rate sensor 23, the distance-between-two-cars measurement means 24, the rotation means 25, the vehicle 
speed detection means 26, the operation switch 27, and the alarm generating means 28 grade. 
[0004] Drawing 9 is the graph which showed roughly the relation with the yaw rate, the hand of cut of 
vehicles, and radius of gyration in the yaw rate sensor 23, and when vehicles are going straight on, a 
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yaw rate shows zero. Moreover, when vehicles are carrying out the RLC, while a yaw rate serves as a 
plus value, when vehicles are carrying out the RRC, a yaw rate serves as a minus value. And in any case, 
the absolute value becomes large as radius of gyration becomes small. 

[0005] Thus, when running a passage by the vehicles by which the constituted distance-between-two- 
cars control unit 20 was carried, Based on the signal from the yaw rate sensor 23 and the vehicle speed 
detection means 26, it sets to ECU21 and is the curve radius Rn. It calculates. This curve radius Rn It is 
based and the angle of rotation of the rotation means 25 is controlled by roll control means 21c, and after 
beams emitted from the distance-between-two-cars measurement means 24, such as infrared radiation 
and an electric wave, are irradiated by front vehicles, incidence is again carried out to the distance- 
between-two-cars measurement means 24. Then, if it is judged not to be judged and maintained based on 
the signal from the distance-between-two-cars measurement means 24 and the vehicle speed detection 
means 26 whether the proper distance between two cars in the speed is maintained in ECU21 While the 
alarm generating means 28 is operated by alarm control-means 21b and urged to cautions at an operator, 
the distance between two cars is maintained by controlling throttle control-means 22 grade by speed- 
regulation means 21b, and controlling the vehicle speed. 
[0006] 

[Problem(s) to be Solved by the Invention] The curve of a passage is complicated and the anticlockwise 
rotation curve and the clockwise rotation curve may be continuing. Moreover, even if it compares and is 
the same anticlockwise rotation curve, the curve radius of a passage is not fixed, and in the middle of a 
comparatively long curve, a curve radius may become large or it may be small. Moreover, gradually, a 
curve radius is small, and at the outlet of a curve, it is set up on road rules at the entrance of a curve so 
that it may become large gradually. 

[0007] Curve radius Rn the self- vehicle is running in the above-mentioned distance-between-two-cars 
control unit 20 now Regard it as the curve radius of a front passage, and control is performed. It was 
difficult to turn correctly the distance-between-two-cars measurement means 24 ahead of the passage 
where a curve radius changes one after another, and measurement of the distance between two cars may 
become difficult, consequently the technical problem that the alarm from the alarm generating means 28 
was overdue, or there was a possibility of approaching front vehicles too much occurred. 
[0008] this invention is made in view of the above-mentioned technical problem, and even if it is 
running a passage where the curve radius is changing every moment, the curve radius of a front passage 
can be predicted. While controlling the angle of rotation of a rotation means based on this prediction 
curve radius, being able to turn a distance-between-two-cars measurement means to a front passage 
correctly, and being able to measure the distance between two cars certainly, consequently generating an 
alarm with sufficient timing It aims at offering the distance-between-two-cars control unit which can 
always maintain the distance between two cars with front vehicles proper. 
[0009] 

[A The means for solving a technical problem and its effect] The distance-between-two-cars control unit 
applied to this invention in order to attain the above-mentioned purpose An alarm generating means, 
throttle control means, a distance-between-two-cars measurement means, and a rotation means to rotate 
horizontally this distance-between-two-cars measurement means, While controlling the angle of rotation 
of the aforementioned rotation means based on the curve radius searched for from the yaw rate sensor, a 
vehicle speed detection means to detect the degree of self-vehicle speed, and a yaw rate and the 
aforementioned degree of self-vehicle speed In the distance-between-two-cars control unit equipped 
with the electro nick control unit (ECU) which controls the aforementioned alarm generating means and 
the aforementioned throttle control means based on the distance between two cars and the 
aforementioned degree of self- vehicle speed Based on the yaw rate variation per unit time, the prediction 
yaw rate after predetermined-time progress is calculated, and it is characterized by equipping Above 
ECU with the control means constituted so that a prediction curve radius might be searched for based on 
this prediction yaw rate (1 ). 

[0010] According to the above-mentioned distance-between-two-cars control unit (1), even if it is 
running a passage where the curve radius is changing every moment, based on the aforementioned 
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prediction curve radius, the angle of rotation of the aforementioned rotation means is correctly 
controlled by Above ECU, and after making beams emitted from the aforementioned distance-between- 
two-cars measurement means, such as infrared radiation and an electric wave, irradiate front vehicles 
certainly, incidence can be carried out to the aforementioned distance-between-two-cars measurement 
means. For this reason, while being able to measure the distance between two cars certainly, 
consequently generating an alarm with sufficient timing based on the signal from this distance-between- 
two-cars measurement means, the distance between two cars with front vehicles is maintainable proper. 
[001 1] Moreover, the distance-between-two-cars control unit concerning this invention is set to the 
above-mentioned distance-between-two-cars control unit (1). The yaw rate of the present time, and by 
multiplying the yaw rate variation per [ for which it asked from the difference with the yaw rate before 
predetermined-time progress ] unit time by the constant, and applying the yaw rate of the 
aforementioned present time to this from die aforementioned present time It is characterized by 
equipping the control means constituted so that it might ask for the prediction yaw rate after the 
aforementioned predetermined-time progress (2). 

[0012] According to the above-mentioned distance-between-two-cars control unit (2), based on the 
aforementioned prediction yaw rate after predetermined-time progress, and the degree of self-vehicle 
speed called for based on the signal from a vehicle speed detection means, a prediction curve radius can 
be searched for proper and easily. 

[0013] Moreover, the distance-between-two-cars control unit concerning this invention is characterized 
by equipping the control means constituted so that the value which **(ed) the distance between two cars 
with the degree of self-vehicle speed might be made into the aforementioned constant in the above- 
mentioned distance-between-two-cars control unit (2) (3). 

[0014] According to the above-mentioned distance-between-two-cars control unit (3), the 
aforementioned constant can be set up automatically and proper. 

[0015] Moreover, the distance-between-two-cars control unit concerning this invention is set to the 
above-mentioned distance-between-two-cars control unit (2) or (3). When the yaw rate of the present 
time exceeds zero and yaw rate variation is [ under zero and a prediction yaw rate ] below zero, While 
transposing this prediction yaw rate to zero, the yaw rate of the aforementioned present time Under zero 
It is characterized by equipping the control means constituted so that the aforementioned yaw rate 
variation exceeded zero, and this prediction yaw rate might be transposed to zero, when the 
aforementioned prediction yaw rate was more than zero (4). 

[0016] According to the above-mentioned distance-between-two-cars control unit (4), the yaw rate of 
the aforementioned present time exceeds zero. When the aforementioned prediction yaw rate becomes 
[ the aforementioned yaw rate variation ] below zero under zero, It can judge that the outlet of an 
anticlockwise rotation curve is approached, and the guard which makes a prediction curve radius infinite 
can be hung, and it can control certainly to turn a rotation means in the aforementioned outlet direction, 
without making a judgment error that it changes to rotating clockwise. It can control certainly to turn a 
rotation means in the aforementioned outlet direction, without on the other hand, making a judgment 
error that it can judge that the outlet of a clockwise rotation curve is approached, the guard which makes 
a prediction curve radius infinite can be hung and it changes to anticlockwise rotation, when the 
aforementioned yaw rate variation exceeds [ the yaw rate of the aforementioned present time ] zero 
under zero and the aforementioned prediction yaw rate becomes more than zero. 
[0017] Moreover, the distance-between-two-cars control unit concerning this invention is set to the 
above-mentioned distance-between-two-cars control unit (4). When a guard flag is stood and the yaw 
rate of the present time is below zero next, after transposing a prediction yaw rate to zero, Or the yaw 
rhe toe of the present time takes down a left curve guard flag, below zero not when yaw rate variation 
moreover exceeds zero. Moreover, when the yaw rate of the present time is more than zero, it is 
characterized by equipping the control means constituted so that the yaw rate of the present time might 
take down a right curve guard flag, more than zero not but when yaw rate variation was moreover under 
zero (5). 

[0018] According to the above-mentioned distance-between-two-cars control unit (5), a prediction curve 
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radius can be made infinite until a curve outlet is completed, even if the curve of a comparatively large 
radius is near the curve outlet, and a rotation means can be turned in the aforementioned curve outlet 
direction much more certainly. 
[0019] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of the distance-between-two-cars 
control unit concerning this invention is explained based on a drawing. In addition, suppose that the 
same sign is given to the component part which has the same function as the conventional example. 
Drawing 1 is the block diagram having shown roughly the distance-between-two-cars control unit 
concerning the gestalt 1 of operation, and 1 1 in drawing shows ECU. ECU 11 is equipped with the same 
speed-regulation means 21a as what was shown in drawing 8 , alarm control-means 21b, and roll control 
means 21c. Moreover, the prediction yaw rate YS 2 seconds after being based on ECU1 1 at the yaw rate 
variation DY per unit time is calculated, and control-means 11a constituted so that the prediction curve 
radius R might be searched for based on this prediction yaw rate YS is equipped. Moreover, following 
several 1 - the-three number are memorized by the memory (not shown) of control-means 11a. 
[0020] 

[Equation 1] DY=(YHn-YRn-l) x2, however DY: Yaw rate variation YRn per unit time (deg/s2) : Yaw 
rate (deg/s) YRn-1 of the present time : Coefficient for converting into per yaw rate (deg/s) 2:unit time 
0.5 seconds ago from the present time [0021] 

[Equation 2] YS=YRn+DYxA, however prediction yaw rate (deg/s) Axonstant (s) [0022] after an YS:A 
second 

[Equation 3] R=(180xV)/(pixYS) 
However, R: Prediction curve radius (m) 
V: The degree of self-vehicle speed (m/s) 

Since other composition is the same as that of what was shown in drawing 8 , and abbreviation, detailed 
explanation of the composition is given here to omit. These ECUsl 1, the throttle control means 22, the 
yaw rate sensor 23, the distance-between-two-cars measurement means 24, the rotation means 25, the 
vehicle speed detection means 26, the operation switch 27, and the distance-between-two-cars control 
unit 10 applied to the gestalt 1 of operation including alarm generating means 28 grade are constituted. 
[0023] Hereafter, operation of ECU1 1 in the distance-between-two-cars control unit 10 concerning the 
gestalt 1 of operation is explained based on drawing 1 -2. Drawing 2 is the flow chart which showed 
operation of ECU 1 1 roughly, if it judges that it is turned on while returning, if it judges whether the 
operation switch 27 is first turned on in Step (it is hereafter described as S) 1 and judges that it is not 
turned on - the signal from the yaw rate sensor 23 — being based - yaw rate YRn of the present time 
calculating (S2) — this - memory - YRn-1 ****** — it memorizes (S3) Next, if it judges that it passed 
while returning to S4, if it judges whether S2 to 0.5 seconds passed in S4 and judges that it has not 
passed, it is based on a signal from the yaw rate sensor 23, and is the yaw rate YRn of the present time. 
It calculates (S5). Next, after calculating the yaw rate variation DY per for 1 second based on one above 
(S6), being based on the arbitrary constants A (for example, 2) and two above which were set up 
beforehand and calculating the prediction yaw rate YS of 2 seconds after (S7), based on the signal from 
the vehicle speed detection means 26, the degree V of self-vehicle speed is calculated (S 8). Next, it is 
based on three above, the prediction curve radius R is calculated and outputted, the angle of rotation of 
the rotation means 25 is controlled by roll control means 21c based on this prediction curve radius R, 
and the alarm generating means 28 and the throttle control means 22 are controlled based on the distance 
between two cars and the degree V of self- vehicle speed which were called for from the signal from the 
distance-between-two-cars measurement means 24 (S9). Next, if it judges that it is turned off while 
returning to S3, if it judges whether the operation switch 27 is turned off in S10 and judges that it is not 
turned off, it will progress to other processings. 

[0024] Drawing 3 is the graph which showed roughly the relation of the yaw rate and passage situation 
(anticlockwise rotation curve) which are outputted from ECU1 1 in the distance-between-two-cars 
control unit 10 concerning the gestalt 1 of operation, and, in the drawing solid line, the yaw rate YRn at 
the run time and the alternate long and short dash line show the prediction yaw rate YS. although it is 
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YS=YRn =0 by the rectilinear-propagation passage - an anticlockwise rotation curve entrance or 
subsequent ones - setting - YS gradually - large -- becoming - and YS>YRn becoming -- after that 
— YS (=YRn) — abbreviation — it becomes fixed Moreover, YS becomes small gradually just before an 
anticlockwise rotation curve outlet, and it is YS<YRn. It becomes and is again set to YS=YRn =0 by the 
rectilinear-propagation passage. 

[0025] According to the distance-between-two-cars control unit 10 concerning the gestalt 1 of operation, 
so that clearly from the above-mentioned explanation Even if it is running a passage where the curve 
radius is changing every moment, it is based on the prediction curve radius R. The angle of rotation of 
the rotation means 25 is correctly controlled by ECU1 1, and after making beams emitted from the 
distance-between-two-cars measurement means 24, such as infrared radiation and an electric wave, 
irradiate front vehicles certainly, incidence can be carried out to the distance-between-two-cars 
measurement means 24. For this reason, while being able to measure the distance between two cars 
certainly, consequently generating an alarm with sufficient timing based on the signal from the distance- 
between-two-cars measurement means 24, the distance between two cars with front vehicles is 
maintainable proper. 

[0026] Moreover, based on the degree V of self- vehicle speed called for based on the prediction yaw 
rate YS after predetermined-time progress, and the signal from the vehicle speed detection means 26, the 
prediction curve radius R can be searched for proper and easily. 

[0027] Next, the distance-between-two-cars control unit concerning the gestalt 2 of operation is 
explained. It differs from the distance-between-two-cars control unit 10 concerning the gestalt 1 of 
operation in that the control means which consisted of distance-between-two-cars control units 
concerning the gestalt 2 of operation so that the value T which **(ed) the distance between two cars D 
with the degree V of self-vehicle speed might be made into a constant A are equipped instead of control- 
means 11a of ECU 1 1 shown in drawing 1 . Moreover, following several 4 is memorized by the memory 
of these control means. 
[0028] 

[Equation 4] T=D/V, however T: Attainment time to the position where front vehicles exist (s) 
D: Explain operation of ECU in the distance-between-two-cars control unit concerning the form 2 of 
operation based on drawing 1 , and 2 and 4 below the distance between two cars. Drawing 4 is the flow 
chart which showed operation of ECU roughly, after it calculates the yaw rate variation DY in S6 
( drawing 2 ), calculates the distance between two cars D based on the signal from the distance-between- 
two-cars measurement means 24 (SI 1), and calculates the degree V of self- vehicle speed based on the 
signal from the vehicle speed detection means 26 (SI 2). Next, after calculating the attainment time T 
based on four above (SI 3) and making a constant A into the attainment time T (SI 4), the prediction yaw 
rate YS T-second after being based on two above is calculated (S15). Next, it progresses to S10 
( drawing 2 ), after calculating and outputting the prediction curve radius R T-second after being based 
on three above (SI 6). 

[0029] In the distance-between-two-cars control unit concerning the form 2 of operation, a constant A 
can be set up automatically and proper so that clearly from the above-mentioned explanation. 
[0030] Next, the distance-between-two-cars control unit concerning the form 3 of operation is explained. 
With the distance-between-two-cars control unit concerning the form 3 of operation, it is the yaw rate 
YRn of the present time. Zero are exceeded, and the yaw rate variation DY transposes this prediction 
yaw rate YS to zero, under zero and when the prediction yaw rate YS is below zero. On the other hand, 
it is the yaw rate YRn of the present time. The control means constituted so that the yaw rate variation 
DY exceeded zero under zero, and this prediction yaw rate YS might be transposed to zero, when the 
prediction yaw rate YS was more than zero are equipped instead of control-means 11a of ECU1 1 shown 
in drawing 1 . 

[0031] operation of ECU in the distance-between-two-cars control unit hereafter applied to the form 3 of 
operation — drawing 1 - it explains based on 3 and 5 After calculating the prediction yaw rate YS 2 
seconds after being the flow chart which showed operation of ECU roughly and setting to S7 ( drawing 
2 ), it sets to S21, and drawing 5 is the yaw rate YRn of the present time. Zero are exceeded and it 
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judges whether the yaw rate variation DY is under zero. And it judges whether if it judges that it is yes, 
in S22, the prediction yaw rate YS is over zero, and if it judges that it is over zero (it is in a plus side, 
namely, the outlet of an anticlockwise rotation curve is not approached), it will progress to S8 ( drawing 

2 ), after setting this prediction yaw rate YS as YS (alternate long and short dash line shown in drawing 

3 )(S23). If it judges that the prediction yaw rate YS is over zero in S22, and there is nothing on the 
other hand (it is on the minus side, namely, arrives at the outlet of an anticlockwise rotation curve soon), 
it will progress to S8, after transposing the prediction yaw rate YS to zero (dotted line shown in drawing 
3 ) (S24). On the other hand, if it judges that it is a no in S21, it sets to S25 and is the yaw rate YRn of 
the present time. It is under zero and judges whether the yaw rate variation DY is over zero. And if it 
judges that it is yes while progressing to S27, if it judges that it is a no and will judge that it judges 
whether the prediction yaw rate YS is under zero, and is under zero (it is in a minus side, namely, the 
outlet of a clockwise rotation curve is not approached) in S26, it will progress to S8, after setting this 
prediction yaw rate YS as YS (S27). On the other hand, if it judges that the prediction yaw rate YS is not 
under zero in S26 (it is on the plus side, namely, arrives at the outlet of a clockwise rotation curve soon), 
it will progress to S8, after transposing the prediction yaw rate YS to zero (S28). 

[0032] In the distance-between-two-cars control unit concerning the form 3 of operation, so that clearly 
from the above-mentioned explanation Yaw rate YRn of the present time Zero are exceeded, the yaw 
rate variation DY Under zero And when the prediction yaw rate YS becomes below zero, it is judged 
that the outlet of an anticlockwise rotation curve is approached. A guard can be hung so that the 
prediction curve radius R may become infinite, and it can control certainly to turn the rotation means 25 
in the direction of an outlet, without making a judgment error that it changes to rotating clockwise. On 
the other hand, it is the yaw rate YRn of the present time. It can control certainly to turn the rotation 
means 25 in the direction of an outlet, without making a judgment error that it can judge that the outlet 
of a clockwise rotation curve is approached, a guard can be hung so that the prediction curve radius R 
may become infinite, and it changes to rotating anticlockwise, when the yaw rate variation DY exceeds 
zero under zero and the prediction yaw rate YS becomes more than zero. 

[0033] Next, the distance-between-two-cars control unit concerning the form 4 of operation is explained. 
After transposing the prediction yaw rate YS to zero in the control unit between vehicles concerning the 
form 4 of operation, The guard flags XLLIM and XRLIM are stood and it is the yaw rate YRn of the 
present time to next. When it is below zero, Or yaw rhe toe YRn of the present time Below zero not 
when the yaw rate variation DY moreover exceeds zero, the left curve guard flag XLLIM is taken down. 
Moreover, yaw rate YRn of the present time Yaw rate YRn of the present time when it is more than zero 
More than zero not but when the yaw rate variation DY is moreover under zero, the control means 
constituted so that the right curve guard flag XRLIM might be taken down are equipped. 
[0034] operation of ECU in the distance-between-two-cars control unit hereafter applied to the gestalt 4 
of operation - drawing 1 - it explains based on 2 and 6 After being the flow chart which showed 
operation of ECU roughly and calculating the yaw rate variation DY in S6 ( drawing 2 ), it sets to S31, 
and drawing 6 is the yaw rate YRn of the present time. If it judges whether it is below zero and judges 
that it is below zero, it will progress to S3 3. It judges whether on the other hand, if it judges that it is not 
below zero, in S32, the yaw rate variation DY will exceed zero, zero are exceeded, and if it judges that 
there is nothing (it is going to the outlet of an anticlockwise rotation curve), it will progress to S34, and 
if it judges that another side and zero are exceeded, the left curve guard flag XLLIM will be taken down 
(S33). (it carries out clear) Next, it sets to S34 and is the yaw rate YRn of the present time. If it judges 
whether it is more than zero and judges that it is more than zero, it will progress to S36. If it judges that 
it is not more than zero and will, on the other hand, judge that it judges whether the yaw rate variation 
DY is under zero, and is not under zero (it is going to the clockwise rotation curve outlet) in S35, it will 
progress to S37, and if it judges that they are another side and under zero, the right curve guard flag 
XRLIM will be taken down (S36). (it carries out clear) Next, the prediction yaw rate YS 2 seconds after 
being based on two above is calculated (S37), and if it judges whether the left curve guard flag XLLIM 
already stands in S38 and judges that it is standing, it will progress to S40. It judges whether on the 
other hand, if it judges that the left curve guard flag XLLIM does not stand yet, in S39, the right curve 
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guard flag XRLIM already stands, and it progresses to S8 ( drawing 2 ), after transposing the prediction 
yaw rate YS to zero (S40), if it judges that it is standing. On the other hand, if it judges that the right 
curve guard flag XRLIM does not stand yet It sets to S41 and is YRn of the present time. If zero are 
exceeded, and it judges whether the yaw rate variation DY is under zero and it judges that it is yes It 
progresses to S8, after transposing the prediction yaw rate YS to zero (S43) and standing the left curve 
guard flag XLLIM (S44), if it judges that it judged whether the prediction yaw rate YS would exceed 
zero in S42, and has exceeded, and there is nothing (the anticlockwise rotation curve outlet is 
approached). On the other hand, if it judges that it is a no in S41, it sets to S45 and is the yaw rate YRn 
of the present time. If it judges whether it is ****** to which it is under zero and the yaw rate variation 
DY exceeds zero and judges that it is yes It progresses to S8, after transposing the prediction yaw rate 
YS to zero (S47) and standing the right curve guard flag XRLIM (S48), if it judges whether the 
prediction yaw rate YS is under zero in S46 and judges that it is not under zero (the clockwise rotation 
curve outlet is approached). On the other hand, it progresses to S8, after progressing to S49 and setting 
the prediction yaw rate YS as YS, when it is judged that the prediction yaw rate YS is over zero in S42, 
when it is judged that it is a no in S45, or when it is judged that the prediction yaw rate YS is under zero 
inS46. 

[0035] Drawing 7 is the graph which showed roughly the yaw rate outputted by ECU of the distance- 
between-two-cars control unit applied to the forms 3 and 4 of operation [ near the outlet of an 
anticlockwise rotation curve ], and the prediction yaw rate YS in the distance-between-two-cars control 
unit with which a drawing solid line requires the yaw rate YRn of the present time and a dotted line for 
the form 3 of operation, and the alternate long and short dash line show the prediction yaw rate YS in 
the distance-between-two-cars control unit concerning the form 4 of operation. With the equipment 
applied to the form 3 of operation when there is a curve of a comparatively big fixed radius [ near the 
outlet of a curve ], YS is once YRn. Although it will become, YS is maintained by zero with the 
equipment concerning the form 4 of operation. 

[0036] In the distance-between-two-cars control unit concerning the form 4 of operation, a prediction 
curve radius can be made infinite until a curve outlet is completed, even if the curve of a comparatively 
large radius is near the curve outlet, and the distance-between-two-cars measurement means 24 can be 
turned in the aforementioned curve outlet direction much more certainly so that clearly from the above- 
mentioned explanation. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the block diagram having shown roughly the gestalt 1 of operation of the distance- 
between-two-cars control unit concerning this invention. 

[Drawing 21 It is the flow chart which showed roughly operation of ECU of the distance-between- two- 
cars control unit concerning the gestalt 1 of operation. 

[Drawing 31 It is the graph which showed roughly the relation of the yaw rate and passage situation 
(anticlockwise rotation curve) which are outputted by ECU in the distance-between-two-cars control 
unit concerning the gestalten 1 and 3 of operation. 

[Drawing 41 It is the flow chart which showed roughly operation of ECU of the distance-between-two- 
cars control unit concerning the gestalt 2 of operation. 

[Drawing 51 It is the flow chart which showed roughly operation of ECU of the distance-between-two- 
cars control unit concerning the gestalt 3 of operation. 

[Drawing 61 It is the flow chart which showed roughly operation of ECU of the distance-between-two- 
cars control unit concerning the gestalt 4 of operation. 

[Drawing 71 It is the graph which showed roughly the yaw rate outputted by ECU of the distance- 
between-two-cars control unit applied to the gestalten 3 and 4 of operation [ near the outlet of an 
anticlockwise rotation curve ], and the prediction yaw rate YS and alternate long and short dash line of 
the distance-between-two-cars control unit with which a drawing solid line requires the yaw rate YRn of 
the present time and a dotted line for the gestalt 3 of operation show the prediction yaw rate YS of the 
distance-between-two-cars control unit concerning the gestalt 4 of operation. 

[Drawing 81 It is the block diagram having shown roughly the conventional distance-between-two-cars 
control unit. 

[Drawing 91 In order to explain a relation with the yaw rate, the hand of cut of vehicles, and radius of 
gyration in a yaw rate sensor, it is the graph shown roughly. 
[Description of Notations] 

1 0 Distance-between-Two-Cars Control Unit 

11 ECU 

11a Control means 

22 Throttle Control Means 

23 Yaw Rate Sensor 

24 Distance-between-Two-Cars Measurement Means 

25 Rotation Means 

26 Vehicle Speed Detection Means 
28 Alarm Generating Means 



[Translation done.] 
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hYS^D^gAtV^^ (^-r^^ffiJc/^orVN 

tJpJW-rst, ^SB0 3 — bYSSrif p (|g|3M^L 
fcjJSlft) (S2 4) , SS-ittPo ffe 

S 2 l(C*3V>Ty--C*>Si:*IJ®fi-6^. S2 5tC 
20 ioV>Tl^J03-l/-hYRn dHfn**^ rt*03 

5 0 -tury— -CfcS^^JBri-St S 2 7— iiir— 
^ ^:*-c&>5 bWft-tz>h. s 2 6Jc*3V^^Sj3 — u 

YS4:YSlC^Lfct (S2 7) . S 8 — iitfo ftfl 
^ x S 2 6tC^V^T^Sy3 — hYS^if 
ftl^ (^^ICftot^S, i-**?*>*ttElHl* — 
30 mPi-Pr(lt*<PJ»i-5) fcWBWSfc, i^«3 — 
hYSSrfo|ci*fx.fcS (S2 8) . S 8^itfc\, 

[0032] ±E»wa»&wfe*»fcJ: mm<oj&m 

R„ ^fp^rgA, 3 — h^MDY^f n*ffi. 
/b^o^aija — h YS^-fefaJ^T^r^ofc^s 

gR^tepg^^^^j: KiSMtsr £a*-cg\ 

2 5«rfflp*^lRl»tS «t 5lc»*lc«M»-*-6r t^x* 
40 TOJ^)3-^hYR n ^ifn^S, 3 

— h^kiDY^if u^^ s ^o^a!|3 — h 

r t ft |SHE^ft2 5^rttJP*rpJ^fpJ 
[0 0 3 3] fti:«tw««4 (^d4CBaeflt»JffliSIB: 

50 77^XLLIM, XRLIM^t, ^COfC^J 



9 

£|J(£> 3 — 1/ — 1 — Y R n pOTT*^< LH3- ^ 
7^XLLIM»5U Sfcmi*SJ<0 3 — hYR 
R„ j&H?n£Lb-Ctt< Ld*t>3-1 — FfftiDY^f 

[oo34] ur. nmmmi ic&zmmm&mwm 

§lC:fctt£ECU^i&fE£[ll ~2, 6 tcX^^TRW 10 
t5 0 H 6 E C U SrftB&WH^ t 7 n - ^ 

— b S6 (12) tC*5^T3 — U— h^ffc&D 
Y&J**bfc«L S 3 1 iCjoV>T^^J^3 — h Y 
R„ 3ftS-tfoKTT«>**^S^*:*U»rb, if u j^TT-feS 
irtUBM-Si: S 3 3lcil£f 0 — foaTttt4^i 
WWri"5^, S 3 2^*31^X3-1 — h^ffc&DYaH? 

— :/<DffiPlcfa^oT^5) ^*JWri-Si: S 3 4^51 

7^XLLIM^5t (^yW) (S33) 0 & 20 
S 3 4 \Z$o\s^XW&fM<D 3 — hYRn ^ifcrJ^Jb 
if nJ^±T*fc5^«W-r^^ S 
3 6Kittf 0 -2f. 1ix2l£±Xti:^tnm-rZ>b. S3 
5 td*3V^-C 3-U- httiDY^fp*lt^5^ 
U i?p*Srx?fc^ (*16JHl^-^mp icfta* 
oTV>6) i:*J»H-5<b S 3 7tcii^ te*-, 
t*>6 i:«»t5 t S K7 7 ^XR L IM£ 

<*y-\rt-s) (S3 e) o *ic±ia^2{cs^ 

^T2g>«0>^ffl3 — bYS£«3lL (S 3 7) . 

S 3 8\Z&\,^X£.JJ— K77^XLL IMW 30 

S4'0^ittPo — fc*-^-K7 7^XLLIM 
#*«£oTV^^«*i-;5i:, S 3 9 tdiJo^T** 

— K77^XRL I M^i"C^C5:oTV^5^^ 
SrWWU Slorv>S^«^fi-5i:^a03 — hYS 
«r-tfD^K##i^« (S40) , S8 (H2) ^» 

s4ii^tai**mR„ 

^oSSi, 3 - h f fbt D Y ^if d *iST 

fc*a*5*»*tt»rU >f^:*Xfc5£¥iJSrt-S£:, S4 40 
2 {C^oV ^T^$J 3 — u— - hYS J^if p £jg ^ £ 

5) irWWfi-St, fi|3-i/-hYS«:^p|cl## 
7L (S4 3) , — K77^XLL IM^4t 

fc« (S4 4) , S8— ittfo — S4HC:Jo^T/ 
— -CfcStWWri-Sfc. S 4 5 l£io^TS.B*20]tf>3 — u 
-FYR n ^o*«t?fot). ^03-whfibiD 
Y^fp^gi6t^6^^JlrU -f^TfcS 
tWtSi:, S 4 6ld:fc^T^»j3 — hYS^if 
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-bYS^if utcM##;t (S4 7) , *^7-^- K 
77^XRLIM^4T/cf (S4 8) , S 8 — iitfo 
Afcfr. S4 2I^V^^iH3 — hYS^nSrjg*. 

T^5£¥U»Lrt:*e\ abates 4 5tt^r;-T- 
*>6i:«»fL*:»fr, fcSVMiS 4 6^*3V^^ffl3- 
FYS^n*I-efc5 £*UBrLfc*g\ S49C 
5iAyT?^jH3 — hYSS:YS^KSLfe«, S8- 

[0 0 3 5] IH7^i^lHl^ — ycomPifi^^^V^T^ 
lfi^l?«3, 4Jc«^*MKK»J»a6«^ECUfcj: Y> 
tti* *ix5 a - 1/- h SrWSftt/T L^^7 7 tf fc *) , 
la^H^H^Bfgijoa — b YR n . MfiM^i 
m 3 ^«S*PflEKfH19SS«^*5*t S^M 3 — u — b Y 
S, -^^tt3IJfio^ffi4^«S*raEK»J«K«^ 
fcH5flj3-^-hYS^Ul^o # — 7<Dmn 

£\ *MiO»fR3^«^SS«"eH. -lYS^YRn £ 
4oTU5^ Hlfi<0»ffi4iC«SSS«-CliYS3&^ 

[0036] ±Ett«^fewe>*»4J: oi^ nmoj&m 

[92] Ift^Il Ci^$«WgI^ECU 
wH^I^I^t^7D^t-ht^5 0 

he 3 1 mmmm 1 . 3 (^s*nERn«isti^ 

^SECUtc«t>5tib**ixS3-U"-h^it»Stt« 
[11 4] lllKo»l|2{cff&VinEfl««lttK«>ECU 
[12 5] ^ft^ffi3^«S*IBEl8lfW»K«^ECU 
[116] Iffi^l4 i^5$f«WSt^E CU 

(Dmft^nm&icfr^ti-y v—^-r— bx&>z> 0 . 
[ni7] ^lH]^-^ompififi|{c*DV^T*^£<o?i : ^ 

3, 4tc«S*BBE«*J»K«OECU^J; 
5 3 - h 1 1 ^7 7 t) , 

liS^3-^-hYR„ . jftlkrmife^tR 3 I^A 

[ei s] c*oMEmiMt«nin^tfcyp 

[19] 3 — I — hir>-if{ciott5 3 — U— h ^^f^cD 
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